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(57) A thernnoplastic resin composite having a chlo- 
rinated polyethylene elastomer composition combined 
to a hard thermoplastic resin (hereinafter referred to 
simply as a hard r^n) having a ftexural modulus of at 
least 1000 kg/cm^ as measured in accordance with J IS 
K7203. wherein the chlorinated polyethylene elastomer 
composition comprises, as main components, 100 parts 
by weight of a crystalline chlorinated polyethylene hav- 
ing a degree of chlorination of from 20 to 45 wt% and a 
quantity of heat for crystal fusion of from 5 to 35 cal/g, 
and from 5 to 200 parts by weight of a plastidzer. 
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The present invention relates to a thermoplastic resin composite which is excellent \n creep resistance and bond 
strength and which is useful as a material for a packing, a sealant, a sealing material, a gasket or the like. 
5 In many cases, such a gasket is formed by mokfing a soft vinyl chlorkle r^in or vulcanized rubber alone by e)ctru- 
sion nrrakjing, injection molding or in-mold vulcanization into a desired shape and is used by fixing the molded product 
to a supporting substrate of a metal or a hard synthetic resin by a screw or an adhesive 

However, when a gasket made of vulcanized rubber such as natural rubber, nitrile rubber, chloroprene rubber or 
EPDM, is to be used as a material ewielient in the air tight performance (sealing peribnnance), an expensive installation 
70 for vulcanization is essential, a vulcanization step is required for Its preparation, and there is an additional drawback that 
a heating installation is required to attain adequate vulcanization effects. Further, the production efficiency is poor, and 
consequently the product tends to be expenstva 

On the other hand, when a gasket made of a soft vinyl chloride resin is ised. its productivity is excellent, but it has 
a drawt>ack that the creep resistarK;e is poor, arxi the seafing effect can rxTt be nmintained for its use for a long period 
75 of time. 

Further, in recent years, particularly in the automobile industry, it has been dennanded to make automobile parts 
light in weight for the purpose of saving fuel costs for autonx)biies- Accordingly, use of parts made of resins has been 
promoted, and it has been desired to develop a resin material easy for recycling from the viewpoint of reuse of 
resources. For example, if vulcanized rubber is used as an automobile part, recycling wiB be cfifficult, and if a metal is 

20 used as a support for a soft resin, such is cfisadvantageous from the viewpoint of reducing the weight, and also from the 
viewpoint of recycling, since an additional operation for separating the metal and the soft resin is required for recycling. 

The present inventors have conducted an extensive research to develop parts for automobiles, electrical equip- 
ments, buildings, etc., which can be recycled, without impairing excellerrt properties of the chlorinated polyethylene 
elastomer composition, such as creep resistance, conpression set, flexibility, moldabiiity, weather resistance and low 

25 temperature properties. As a result, it has been found that a composite having the chlorinated polyethylene elastomer 
composition combined to a hard thermoplastic resin having a large flexural modulus, is light in weight exhtoits the 
above-mentioned excellent various properties and has high peel strength, and it can be used for a long period of time 
for application as e.g. gaskets and can readily be recycled for reuse. The present invention has been accomplished on 
the basis of this discovery. 

30 Namely, it is an object of the present invention to provide a conposite of a chlorinated polyethylene elastomer com- 
position arKi a hard thermoplastic resin, which is excellent in high temperature creep resistance (conpression set), 
weather resistance and bond strength and which can readily be recycled tor reuse and can be used as a material for a 
packing, a sealant, a sealing material, a gasket or the like (hereinafter generally referred to simply as a gasket). 

Thus, the present invention provides a thennoplastic resin composite having a chtorinated polyethylene elastomer 

35 composition connbined to a hard thermoplastic resin (hereinafter refen^ed to simply as a hard resin) having a flexural 
modulus of at least 1.000 kg/cnrr^ as measured in accordance witii JIS K7203, wherein the chlorinated polyethylene 
elastomer composition comprises, as main components, 100 parts by weight of a crystalline chlorinated polyethylene 
having a degree of chlorination of from 20 to 45 wt% and a quantity of heat for crystal fusion of from 5 to 35 cal/g, and 
from 5 to 200 parts by weight of a plasticizer, and a method for its production. 

40 Now, the present invention will be descrtoed in detail with reference to the preferred embodiments. 

The hard resin as an essential component of the thermoplastic resin composite of the present invention Is required 
to have a flexural modulus of at least 1000 kg/cm^ as measured in accordance with JIS K7203. It is usually preferably 
a hard thermoplastic resin having a JIS A hardness of at least 70. 

The hard resin is not particularly limited so long as it has the atxave physical properties. However, a crystalline pdy- 

45 olefin resin, an ABS resin, a vinyl chloride resin or a chlorinated vinyl chloride resin may be mentioned. 

The crystalline polydefin resin can be prepared by polymerizing an olefin such as ethylene, propylene, butene-1. 
pentene-1 or 4-metiiylpentene by a conventional method. Specifically, low density polyethylene (density: 0.91 0 to 0.925 
g/cm^). medum density polyethylene (der^: 0.926 to 0.940 g/ctrp), high density polyethylene (density: 0.941 to 0.965 
g/cm^), polypropylene, or a random or block copolymer of ethylene and propylene, may, for example, be mentioned. 

50 The ABS resin is composed of two components i.e. an acrylonrtrile-styrene (AS) copolynter which is a copolymer 
of acrytonitrile (AN) and styrene (ST), and pdybutadiene (PBD) whk:h is a rubber component The content of the rubber 
component in tiie ABS resin is preferably from 5 to 80 wt%. more preferably from 1 0 to 30 wt%. With respect to the com- 
positional ratio of the AS ccpotymer, the ST/AN ratio is usually within a range of from 90/10 to 50/50. As another copo- 
lymerizaWe component for the AS copolymer, a monomer such as methyl methacrytate. a-methylstyrene or N- 

55 phenylmaleimide may be used Further, as the rubber component acrylonitrile-butadiene rubba", acrylic rubber or eth- 
ylene propylene rubber may, for example, be used. 

The vinyl chloride resin may be any resin which is prepared by polymerizing vinyl chloride or a mixture of vinyl cWo- 
ride with a comonomer copolymerizable therewith by a conventional method such as a suspensfon polymerization 
method, a bulk polymerization method, a fine suspensfon pdymerization method or an emulsion polymerization 



2 



EP0761 754 A1 



method The comonomer may, for example, be a vinyt ester slk^ as vinyl acetate, vinyt propionate or vinyt laurate, an 
acrylate such as methyl acrytate, ethyl acrylate or butyl acryiate, a methacrytate such as meth/t methacrylate or ethyl 
methacrylate, a maleate such as dixrtyl maleate or diethyl maleate. a fumarate such as dibutyl fumarate or diethyl 
fumarate, a vinyl ether such as vinyl methyl ether, vinyl butyl ether or vinyl octyl ether, a vinyl cyanide such as acrytoni- 
5 trite or methacrylonitriie, an a-olefin such as ethylene, propylene or styrene. a vinylidene halide or vinyl halide other than 
vinyl chloride, such as vinylidene chloride or vinyt bromide, or a polyfunctional nx)nomer such as diallyl phthalate or eth- 
ylene glycol dimethacrylate. However, the connonomer is not limited to these examples. The comonomer is usually 
within a range of at most 30 wt%. preferably at most 20 wt%, in the constituttng components of the vinyl chloride resin. 

The average degree of poiymerization of the vinyl chloride resin thus prepared, is usually within a range of from 400 
10 to 8000. It is preferred to use the one having an average degree of polymerization of from 400 to 1500. 

The chlorinated vinyl chloride resin can be prepared by post chlorination of the vinyl chloride resin prepared by the 
above descrtbed'method. The method for post chlorination may. for example, be a solution method wherein a vinyl chlo- 
ride resin is dissolved in ethane tetrachloride. arKi chlorine gas is reacted thereto, a dry method wherein chlorine gas is 
reacted to a vinyl chloride resin while heating or while irradiating light, a liquid chlorine method wherein chlorine gas is 
75 dissolved in a solvent under pressure and then reacted with a vinyl chloride resin, or a water suspension method 
wherein a vinyl chloride resin is suspended in a hydrochloric acid solution. arKJ chloroform is added and chlorine gas is 
supplied. The chlorinated vinyl chloride resin to be used in ttie present invention, may be any one which is obtained by 
chlorinating a vinyl chloride resin by any one of such methods. 

The chbrinated vinyl chloride resin is preferably such that the average degree of poiymerization of the vinyl chloride 
20 resin before chlorination is within a range of from 400 to 1500. in view of the processabiiity for the preparation of the 
composite. Further, the degree of chlorination after the operation for chlorination is preferably within a range of from 60 
to 70 wt%. If the degree of cMorination is less than 60 wt%. the effects for improving the heat distortion resistance tend 
to be small, and if it exceeds 70 wt%. the processabOity tends to be poor. 

Further, in the present invention, the above-mentioned various hard resins may be used in combination as mixed 
25 in desired proportions. The types of the resins and the blend proportions should be determined taking into considera- 
tion the compatibility of the resins to one another and the particular purpose of the present invention. For example, in a 
case where a chlorinated vinyl chloride resin and a vinyl chloride resin are to be i^ed as a mixture, the blend propor- 
tions of the two resins are preferably such that the mixture corrtains the former in an amount of at least 20 wt%. more 
preferably at least 50 wt%. most preferably at least 70 wt%, from the viewpoint of the effects for the heat cOstortion 
30 resistance. 

To the above hard resin, a stabilizer, a lubricant, an antioxidant, an ultraviolet absori3er. a blowing agent a coloring 
agent a shock absorber, a proc^ng adjuvant, etc.. may be incorporated, as the case requires. 

The chlorinated polyethylene elastomer composition to be combined to the hard resin, comprises a crystalline chlo- 
rinated polyethylene and a plastidzer, as main conrponerrts. 

35 The crystalline chlorinated polyethylene is required to have a degree of chlorination of from 20 to 45 wt% and a 
quantity of heat for crystal fusion of from 5 to 35 cal/g. preferably from 5 to 25 cal/g, as measured by a DSC method. 
This range of the quantity of heat for crystal fusion corresponds to the crystal residue of polyethylene i.e. a crystallinity 
of from 10 to 75%, preferat)ly from 10 to 50%. The quantity of heat for crystal fusion by a DSC (differential scanning 
calorimetry) method is represented by a value calculated from the total crystal peak areas of the DSC chart otstained 

40 by measurement by a differential calorimeter at a temperature raising rate of 10*'Gyhiin, and if the value is less, than 5 
cal/g, there is no substantial remaining crystal. 

Further, the crystal melting point by a DSC method, as mentioned h^einafter, is a temperature showing the maxi- 
mum peak among the entire crystal peaks at the time of measurement of the quarrtity of heat for crystal fusion by a DSC 
method. The crystal melting point of the chlorinated polyethylene to be used in the present invention is usually within a 

45 range of from 110 to 140'*C. 

If the degree of chlorination of the chlorinated polyethylene is less than 20%. the compatibility with the plasticizer 
tends to be poor. On the other hand, rf it exceeds 45%, the rubber elasticity terxis to be low. and the desired compres- 
sion set and low temperature properties tend to be hardly obtainable. Further, if the quantity of heat for crystal fusion is 
less than 5 cal/g, the effects for improving the compression set tend to be lost and if it exceeds 35 cal/g. it tends to be 

so difficult to k>wer the hardness, and ttie processabiiity tends to be remarkably poor. 

The chlorinated polyethylene to be used in the present invention preferably has a DOP oil absorption of at least 25. 
The DOP oil absorption is determined in such a manner that DOP (dl-2-ethyftiexyl phthalate) is ^adually added to 100 
g of the chlorinated polyethylene powder at a temperature of 23<*C with stirring, whereby the volume of DOP added until 
the chlorinated polyethylene powd& has become a coagulated mass is represented by m/. A DOP oil absorption of at 

ss least 25 means that even if 25 m/ of DOP has been added, the pcwder still remains-to be powder without being coag- 
ulated, or even if it looks as if it has coagi^ated. it will be di^ersed by a sli^ force or shock. The measuring method 
is in accordance with JIS K5101. By using a chlorinated polyethylene having a DOP oil absorption of at least 25. it is 
possODle to improve the tow temperature properties. bk)cking resistance and extrusion mokiability of the oystalline chlo- 
rinated polyethylene elastomer composition. 
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The plastidzer as another component of the chlorinated pol/ethylene elastomer composition, is not particularly 
restricted so long as it is capable of being used for a vinyl chloride resin. It may, for example, be a phthalate ptasticizer 
such as di-2-ethylhexyl phthalate, di-nKxrtyl phthalate, diisodecyl phthalate. dibutyl phthalate or dihexyl phthalate; a fin- 
ear dbasic ester plastidzer such as dioctyl adipate or dioctyl sebacate; a trimeilttate plastidzer: an epoxy-type plast- 

5 cizer such as epoxidized soybean oil, epoxidized linseed oil or an epoxy resin; or a phosphate plastidzer such as 
triphenyl phosphate, trixylyl phosphate or tricresyl phosphate. These plastidzers may be used alone or in combination 
as a mixture of two or nx>re of them. 

The amount of the plasttccer is suitably determined depending upon the types and amounts of the additives to be 
combined as described hereir^fter, or the hardness of the desired product. However, it Is usually selected within a 

10 range of from 5 to 200 parts by weight preferably from 1 0 to 1 60 parts by weight, most preferably from 15 to 75 parts 
by weight, per 100 parts by weight of the chlorinated polyethylene. If the plastidzer is too little, it tends to be difficult to 
obtain a product having a low hardness. On the other hand, if it is too much, it tends to be difficult to suppress a Weeding 
phenomenon. 

It is preferred to incorporate a crystalline polyolefin or a vinyl chloride resin to the chlorinated polyethylene elas- 

75 tomer composition for the purpose of inproving its melt f luicfity. the bonding property with the above-mentioned hard 
re^n and the appearance of the extrusion molded product. The crystalline polyolefin may be the same as used for the 
above-mentioned hard resin. Spedfically, low density polyethylene, medium density polyethylene, high density polyeth- 
ylene or polypropylene may. for example, be mentioned. Preferred is the one having a melt flow ratio (MFR) within a 
range of from 0.01 to 100 g/10 min, as measured in accordance with JIS K6760. It is particularly preferred to eirploy 

20 high density polyethylene or linear low density polyethylene. The Rnear low density polyethylene is a substantially linear 
copolymer obtained by copolymerization of ethylene with at least one other a-def'm, e.g. a ot-olefin such as 1- 
butene. 1 -hex^ie, 1 -octene or 4-methyl-1 -pentene, and which has alkyi chains derived from the above-mentioned other 
olefin at various portions on its nnain chain. 

The amount of the crystalline polyolefin to be added to the crystalline chlorinated polyethylene elastomer conpo- 

25 sition is preferably within a range of at most 50 parts by weight more preferably from 5 to 30 parts by weight, per 100 
parts by weight of the crystalline chlorinated polyethylene. The chlorinated polyethylene elastomer conposition con- 
taining the crystalline potydefin. is excellent partcutariy in the bonding property with the crystalline polyolefin redn as 
the hani resin. If the amount is too sn^l, the fluidity and the bonding property will not be rennarkabty inproved. and if it 
exceeds 50 parts by weight, the moldability tends to be poor. 

30 The vinyl chloride resin to be incorporated to the chlorinated polyethylene elastomer composition, may be pro- 
duced by the same method as for the above-mentioned vinyl chloride resin, and its average degree of polymerization 
is usually within a range of from 400 to 8000, preferably from 400 to 1500, more preferably from 400 to 1000. 

The amount of the vinyl chloride resin to be added, is usually at nx>st 100 parts by weight, preferably from 5 to 70 
parts by weight more preferably from 10 to 25 parts by weight per 100 parts by weight of the crystalline chlorinated 

35 pdyetf^ene. If the amount is too small, the fluidity or the bonding property will not remarkably be improved, and if it is 
too much, the physical properties such as conpression set tend to be poor. 

The chlorinated polyethylene elastomer composition to be used for the composite of the present invention, can be 
improved in the cre^ resistance and the compression set by incorporating thereto a rubber material containing a tet- 
rahydroftjran (THF)-insoiii3le crossHnked component The rubber material containing a THF-insoluble crosslinked com- 

40 ponent, can be prepared by introdudng a aosslinked structure into a rubber molecule by a method of adding a 
polyfunctional monomer to a polymerization system at the time of produdng various rubbers such as acryloriitrile-buta- 
diene rubber (NBR). methyl melhacrylate-butadiene-styrene aibber (MBS), acryfic rubber (AR). styrene-butadiene mb- 
ber (SBR), chloroprene rubber (CR), ethylene-vinyl acetate rubber (EVA), or urethane rubber (UR), or by a method of 
sut^ecting a rubber to aosslinking freatment with an organic peroxide after its preparation. Among them, it is preferred 

45 to use the one having a crosslinked structure introduced by adding a polyfunctional monomer during the preparation of 
the rubber material. In the present invention, it is particularty preferred to employ NBR. The THF-insoluble crosslinked 
component is preferably at least 20 wt%, more preferably at least 50 wt%, most preferably at least 80 wt%, of the mbber 
material. If the THF-insoluble crosslinked component is less than 20 wt%. the effects for improving the creep resistance 
terxi to be inadequate. It Is advisable to employ the one having a crosslinking degree as high as a possible. 

so The amount of such a rUbber material is usually within a range of at nrK>st 400 parts by weight, preferably from 20 
to 300 parts by weight per 100 parts by weight of the crystaline chlorinated polyethylene. If the amount of the riiiber 
material to be added, is too small, no adequate effect for improving the creep resistance win be observed, and if it 
exceeds 400 parts by weight, the processabilily and the moldabflity of the elastomer composition tend to be poor. 
Further, when the chlorinated polyethylene elastomer composition contains the rubber material, it is prefenred to 

55 incorporate at least 15 parts by weight of a plastidzer. If the amount of the plastidzer is too snr^l. the hardness tends 
to be high, and the elasticity of the elastomer composition tends to be impaired. 

Further, it is advisable to incorporate a filler to the chlorinated pdyettiyiene elastomer conrposition within a range 
not to inpair the compression set The filler serves to absorb an excess amount of the plasfa'ctzer and to facilitate the 
kneading and molding. As such a filler, carbon black, caldum carbonate, titanium oxide, talc, aluminum hydroxide, mag- 
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nesium hydraxide, hydrotaldte, day. silica or white cartxjn may, for example, be mentioned. The amount of the filler is 
selected within a range of at most 500 parts by weight per 100 parts by weight of the crystalline chlorinated polyethyl- 
ene, and taking various physical properties of the elastomer composition into consideration, it is preferably within a 
range of from 10 to 200 parts by weight. If the amount of the filler is too small, the effects tor improving the kneading 
and molding properties tend to be small, and if it exceeds 500 parts by weight, the mokJability tends to be poor. It is 
desirable to add the filter within a range not to impair the moldability. also from the economical viewpoint 

Further, various additives such as a stabilizer, a lubricant an antioxidant, an ultraviolet absorber, a blowing agent, 
a flame retardarrt arrd a coloring agent, may be incorporated to the elastomer composition, as the case requires. 

To prepare the cfilorinated polyethylene elastomer composition, it is preferred that the crystalline chlorinated poly- 
ethylene and the plasticizer. and, if necessary, the above-mentioned various resins or additives, are kneaded with a 
shearing force, while heating the mixture at a temperature of at least the crystal melting point of the crystalline chlorin- 
ated polyetfiylene. ByJvieading the mixture urxier such conditions, it is possible to obtain an elastomer conposition 
excellent in the 'compression set and low temperature properties. If the temperature is lower tiian the crystal melting 
point, the plasticizer will penetrate only to the amorphous portion of the crystalline dilorinated polyethylene, and there 
will be no substantial change in the crystal structure after kneading. Whereas, when the mixture is heated at a tenper- 
ature of at least the crystal melting point and kneaded witii a shearing force, it is believed that the plasticizer will pene- 
trate also into the crystal portions, and when the chlorinated polyethylene recrystalllzes, a new networi^ structure will be 
formed among nrwlecular chains, whereby rubber elasticity such as compression set will be improved. 

The apparatus to be used for mbdng the above blend components, may be any apparatus so long as it is capable 
of substantially uniformly mbcing them. For example, a Henschel mixer, a rft)bon blender or a planetary mixer may be 
mentioned Furtiier. to knead the mixture, an apparatus capable of kneading the mixture with a shearing force under 
heating, such as an extruder, a roll mill, a Banbury mixer or a kneader, may be used. As a kneading method, it is pos- 
sible to enploy a method wherein by means of an extruder having multistage inlets, ttie chlorinated polyethylene and 
various additives are introduced at tiie first stage, and the plasticizer is injected at a later staga The upper limit for the 
heating temperature is such a level where thermal deterioration of the chlorinated polyethylene is negligible, specifically 
at a level of not higher than 210*C. The kneading temperature is preferably within a range of from 130 to 210*0. more 
preferably from 150 to 200*C. 

The tiiermoplastic resin composite of ttie present invention is obtained by combining the above described haid 
resin and the chlorinated polyethylene elastomer conposition. As the combining method, various methods may be 
employed such as a method wherein the above-mentioned chlorinated polyethylene elastomer composition is extruded 
and coated on a strp-shaped or strip-proffle, or rod-shaped extrusion-moWed product of the hard resin, a metiTod 
wherein the hard resin and the elastomer conrposition are coextruded by means of a plurality of extruders and com- 
bined in the extrusion die or at its vicinity, and a method wherein molded products are produced from ttie hard resin and 
the elastomer composition, respectively, by various moWing methods, and the two molded products are heat-welded or 
bofKled by means of an adhesive. 

Othenmse. it is possible to emptoy a method wherein a molded product made of tiie hard r^in is set in a moW, and 
then the chlorinated polyethylene elastomer composition is injection-molded, to fomi a composite by so-called insert 
molding, or a method wherein a composite is fomned by double injection nrx)lding or sandwich injection molding. 

Particularly, a composite of long structure wherein the hard resin is formed in a strip-shape or strip-profile, and a 
strip-shaped edge of a strp-shaped or strip-profile molded product made of the elastomer composition, is welded or 
bonded to the strip-shaped surface, or a corrposite of long structure wherein strip-shaped edges of strip-shaped or 
strip-profile molded predicts made r^ectively of the hard resin and the chtorinated polyethylene elastomer composi- 
tion, are welded or bonded to eadi other, is very useful as a gasket (including a packing, a sealant or a sealing material) 
for automobiles, electrical equipments or buildings. Howe^r. tiie gasket is by no mearre limited to ttie one having the 
above structure. 

The thermoplastic resin composite of the present invention is formed by combining the chlorinated polyethylene 
elastomer composition to the hand resin, whereby tiie heat distortion resistance is excellent the elastomer composition 
combined to the hard resin is free from heat distortion, tiie excellent creep resistance, compression set, low tenpera- 
ture properties (flexibirity) and weather resistance of the elastonier conposition are maintabied, and tiie excellent 
effects will last for a long period of time, when it is used as a gasket, a packing, a sealant or a sealing material for e.g. 
automobiles or buikiings which are exposed to high temperatures or sunlights, or for electrical refrigerators or freezers 
which are maintained at low temperatures. 

Further, when the thermoplastic resin composite of the present invention is prepared by coextrusion. the bonding 
of the hard resin and the elastomer composition, is excellent and the peel strength is Ngh. 

Further, the thermoplastic resin composite of the present invention is free from a supporting means such as a 
metal. Accordrigly, the composite which has become no long required, nr^ be simply desti'oyed or recycled for use as 
an artificial wood, a support or a sealing material. 

Now, the thermoplastic resin composite of the present invention will be described in furtiier detail with reference to 
Examples However, it should be understood tiiat tiie present invention is by no means restricted to such specific Exam- 
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ptes. 

Hard resin materials, materials for the chlorinated polyethylene elastomer composition, their physical properties 
arKi methods for e/aluation of the conposite are as follows. 

5 1 : Hard resin materials 



10 






Flexural modu- 
lus (te|/cm^ 


JIS A hardness 


MFR (g/10 min) 


15 


(1) 


Polypropylene (PP) Mitsubishi Polypro 
8100E (manufactured by Mitsubishi Kasei 
Corporation) 


12,000 


at least 70 


1.8(JISK6758) 




(2) 


Vinyl chloride resin (PVC-1) Average 
degree of polymerization 80O (containing 5 
parts by weight of lead stabilizer and 4 
parts by weight of lubricant) 


28.000 


at least 70 




20 


(3) 


Vinyl chloride resin (PVC-2) Hard com- 
pound Vmica D-2033 (manufactured by Mit- 
subishi Chemical MKV Company) 


25,000 


at least 70 




25 


(4) 


Olefinic elastomer (TPO) Milastomer 
M2400 (manufactured by Mitsui Petro 
Chemical Ca, Ltd.) 


2.100 


at least 70 


atmost1.0(JISK6758) 




(5) 


ABS resin (ABS) Tuf lex YT-346 (manufac- 
tured by Mitsubishi Chemical Corporation) 


22,000 


at least 70 


10 (JIS K7210) 



30 



2: Material for the chlorinated polyethylene elastomer composition 
35 (1) 



Chlorinated poly- 
ethylene CPE 


Degree of chlo- 
rinatton (%) 


Heat of crystal 
fusion (cal/g) 


Crystal melt- 
ing point (*C) 


DOP oil absorption 


A 


31 


8.3 


118 


at least 50 


6 


30 


10.7 


122 


at least 50 


C 


26 


14.5 


120 


at least 50 


D 


31 


at most 0.5 




20 



so 



(2) Plasticizer(PLS): Di-2-ethylhexyl phthaiate 
(3) 



55 



Crystalline polyolefin 


Density 


MFR 


Crystal melt- 
ing point f'C) 


High density polyethylene (PE) 


0.95 


30 


130 



(4) Vinyl (blonde r^in (PVC) polymerization method: Suspension polymerization, degree of polymerization: 800 
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Rubber material 


AN content (wt%) 


THF-insoluble 


Mooneyv^cosity 


5 






aosslinked com- 


(JIS K6300) 








ponent (wt%) 






NBR 


50 


95 


60 



10 

(6) Rller: Calcium carbonate 
3: Methods for evaluating the composition and the composite 

75 (1) Compression set: Measured in accordance with JIS K6301 . Conditions: 25% compression, 70'C. 22 hours. 

(2) Irrpact resilience: Measured at 23**C in accordance with JIS K6301 . The higher the value, the larger the holding 
force, when the composite \s used as a packing. 

(3) Peel strength: The welded strength of the hard resin arxJ the chlorinated polyethylene elastomer composition 
was meaajred as 180^ ped strength by means of autograph. 

20 

EXAMPLES 1 to 5 and COMPARATIVE EXAMPLES 1 and 2 
Preparation of chlorinated polyethylene elastomer compositions 

25 As the above-mentioned materials, the chlorinated polyethylene, the plasticizer, the crystalline pdyolefin, the rLd> 
ber material and the filler in the respective amounts (parts by weight) as identified in Table 1 . and 5 parts by weight of 
a Ba-Zn type composite stabiftzer, were heated and mixed by a Herrschel mixer, and the mixture was kneaded for 3 min- 
utes by a Banbury mixer with a jacket terrperature of 120*'C at a rotational speed of 80 rpm. The temperature of the 
conposition at that time reached 1 SO'^C in each case. The composition was sheeted by rolling and peiletized by a sheet 

30 cut method. 

Further, the roll sheet was subjected to press mokiing at tSO'^C for 5 minutes to obtain desired test spedmer^, 
whereupon the compression set and the impact resilience were measured. 

Method for preparing thermoplas tic resin composites 

35 

Using the hard resin as idaitif ied in Table 1 , a composite was prepared by coextrusksn molding with the above chlo- 
rinated polyethylene elastomer composition. 

By extruding the hard resin pellets by a 20 mm0 extruder and the chlorinated polyethylene elastomer composition 
pellets by a 40 mm0 extruder, a composite with a cross section of letter T having one edge of a strip-shaped plate 
40 (height 21 mm, thickness: 1 mm) of the chlorinated polyethylene elastomer composition weMed to the surface of a 
strip-shaped hard resin plate (width: 10 mm. thickness: 1 mm), was prepared by continuous coextrusion. The (fie tem- 
perature at the time of welcfing was 200*C. 190*C or 200'*C in the case of PP. PVC or TPO, respectively The welded 
strength of the hard rean and the chlorinated polyettiylene elastomer composition was evaluated by the 180** peeling 
te^, and the results are shown in Table 1. 
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Table 1 





Examples 


Conparative 
Examples 




1 


2 


3 


4 


5 


1 


2 


Chlorinated polyethyl- 
ene etastomer compo- 
sition (parts by weigfrt) 
















CPE 


A/B =60/40 


A/B =60/40 


A/B =60/40 


A 100 


C100 


D 100 


PVC100 


PLS 


40 


40 


40 


40 


40 


- 


76 


RE 






_ 


20 








NBR 


- 


- 


- 


- 


50 


- 


- 


Filler 


20 


20 


20 








20 


Physical properties 
















Compression set (%) 


34 


34 


34 


32 


30 


90 


60 


Impact resilience (%) 


52 


52 


52 


50 


45 


30 


16 


Hard resin 


PP 


PVC-1 


TPO 


PP 


PP 


PP 


PP 


Coextrusion property 


Good 


Good 


Good 


Good 


Good 


Poor 


Poor 


Peel strength (kg/cm) 


7.0 


4.3 


4.4 


7.6'^ 


4.0*1 




-'2 



*1: Cohesive failure 

*2: Impossible to combine the materials to farm a compcsae. 



EXAMPLES 6 to 12 

Preparation of chlorinated polyethylene elastomer compositiQns 

As the materials shouvn in Tat)le 2, the chlorinated polyethylene, the plastidzer, the polyvinyl chloride, the rufc)ber 
material and the filler in the respective anrxsunts (parts by weight) as identified in Table 2, and 5 parts by weight of a Ba- 
Zn type cornposite stabilize^, were heated and mixed t>y a Henschel nnbcer, and the mixture was kneaded for 3 minutes 
by a Banbury mbcer with a facket tenrperature of 120''C at a rotational speed of 80 rpm. At that time, the composition 
was cfischarged at a resin temperature of ISO^'C. The composition was sheeted by rolling and pelletlzed by a she^ cut 
method. 

Further, the roll sheet was subjected to press molding at 180''C for 5 minute to obtain desired test specimens, and 
the compression set and the impact resilience were measured. 

Method for preparing thermoplastic re sin composites 

Using the hard resin as id&rtified in Table 2, a composite was prepared t>y coextrusion nrx>tding with the above chlo- 
rinated polyethylene elastomer composition. 

By extrudng the hard resin pellets by a 40 nrvTi0 extruder and the chlorinated polyethylene elastomer composition 
pellets by a 20 mm0 extruder, a composite with a cross section of pseudo E having one edge of a strip-shaped plate 
(height: 10 mm, thickness: 2 mm) of the chlorinated polyethylene elastomer composition welded to the surface of the 
rear sde off a strip-profile terd resin plate (cross sectional shape of letter E. width: 16 mm. thickness: 1.5 mm), was pre- 
pared by continuous coesdrusion. The die tenperature at the time of welding was 190»C. 

The wekjed strength of the hard resin and the dilorinated polyethylene elastomer conrposition was evaluated by 
the 180** peeling test by means of autoj^h and the results are shown in Table 2. 
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Examples 


s 




6 


7 


8 


9 


10 




12 


10 


Chlorin- 
ated poly- 
ethylene 
elastomer 
composi- 
tion (parts 
by weight) 
















15 


CPE 


A 


60 


100 




100 


100 




1 uu 




B 
0 


40 




100 












PLS 




40 


75 


40 


67 


75 


86 


100 


20 


PVC 
NBR 






25 


50 


1 1 






Of 




Riler 




20 


25 




33 


25 


29 


33 


25 


Physical 
properties 


















Compres- 
sion set 
(%) 


34 


40 


30 


38 


40 


46 


52 


30 


Inpact 

resilience 

(%) 


52 


46 


45 


48 


46 


34 


30 




Hand resin 


ABS 


ABS 


ABS 


PVC-2 


PVG-2 


PVC-2 


PVC-2 


35 


Coextru- 
sion prop- 
erty 


Good 


Good 


Good 


Good 


Good 


Good 


Good 


40 


Peel 

strength 

(kg/bm) 


3.2 


7.2 


3.7 


3.0 


4.5^^ 


6.3** 


6.8*^ 



Cohesive failure 



As described in the foregoing, with the composite of the present invention having the chlorinated polyethylene elas- 
tomer composition combined to the hard thermoplastic resin, the appearance of the molded product Is good, and the 
elastomer composition and the hard resin are firmly bonded with a high welded strength. However, a combination of 
TPO and the chlorinated polyethylene elastomer compostton should better be avoided, since they can hardly be 
so welded even when subjected to coextrusion molding. 

Ckaims 



1 . A thermoplastic resin composite having a chlorinated polyethylene elastomer conrposrtion combined to a hard ther- 
moplastic resin (hereinafter referred to simply as a hard resin) having a flexural nrxxJulus of at least 1 000 kg/cm^ as 
measured in accordance with JIS K7203, wherein the dilorinated polyethylene elastomer composition comprises, 
as main components. 100 parts by weight of a crystalRne chlorinated polyethylene having a degree of cWorination 

d fnjm 20 to 45 wt% and a quantity of heat for crystal fusion of from 5 to 35 cal/g. and fr^ 
of aplastictzer. 
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2. The thermoplastic resin composite accorcfing to Claim 1 , wherein the hard resin is at least one member selected 
from tiie group consisting of a crystalline polyolefin resin, an ABS resin, a vinyl chloride resin, a chlorinated vinyl 
chloride resin and a resin mixture thereof. 

3. The thermoplastic resBi composite according to Gaim 1 or 2, wherein the chlorinated polyethylene has an oil 
absorption of at least 25 when di-2-ethylhexyl phthalate (DOP) is used as the oil. 

4. The thermoplastic resin composite according to Qaim 1, 2 or 3. wherein the chlorinated polyethylene elastomer 
composition contains a vinyl chloride resin. 

5. The thermoplastic resin composite according to any one of Claims 1 to 4, wherein the chlorinated polyethylene 
elastomer conrposition contains a rubber material containing a tetrahydrofuran {THF)-insoluble crosslinked conpo- 
nent 

6. The thermoplastic resin composite according to Claim 5, wherein the rui3ber material is an acrylonitrile-butadiene 
copolymer (NBR) containing at least 20 wt% of the THF-insolut)le crosslinked component 

7. The thermoplastic resin composite according to any one of Claims 1 to 6, wherein the chlorinated polyethylene 
elastomer composit'on contains a filler. 

8. A method for producing the thermoplastic resin composite as defined in any one of Claims 1 to 7, which comprises 
molding the hard resin and the chlorinated polyethylene elastomer composition by coextrusion molding. 

9. A gasket made of the thenmoplastic resin conrposite as defined in any one of Claims 1 to 7. 

10. The gasket according to Claim 9, wherein a strip-shaped edge of a strip-shaped or stripiDrofile molded product 
made erf the chlorinated polyethylene elastomer conpositioa is welded or bonded on the surface of a strip-shaped 
or strip-profile molded product made of the hard resin. 

11. The gasket aca>rtiing to Claim 9, wherein strip-shaped edges of strip-shaped or strip-prof fle molded products 
made respectively of the hard resin and the chlorinated polyethylene elastomer composition, are welded or bonded 
to each other. 

1 2. A method for producing the gasket as defined in any one of Claims 9 to 11 , which comprises nrokJing the hard resin 
and the chlorinated polyethylene elastomer composition by coextrusion rrxjlding. 
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